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1.0 Objective

The objective of this standard operating procedure (SOP) is to define the requirements for collecting
tap water samples for the purpose of assessing water quality. General guidelines for purging the water
supply system prior to sample collection are also provided. Depending on the objective of the sampling
event as defined in the site-specific sampling plan, the water source may be from a private or public
potable water supply, such as a groundwater well or a surface water reservoir.

2.0 Background

2.1 Discussion

Tap water sampling may be conducted in residential, commercial, or industrial areas. Consequently,
sampling personnel will interface with the general public (i.e., homeowners, business owners, or
concerned citizens) and must present themselves in the utmost professional manner. Permission to
access the property must be obtained prior to conducting the tap water sampling event; the client
should be consulted as to the proper notification procedures. At the time of the sampling, it is
recommended that a letter of introduction be presented to the property owner or representative,
explaining the purpose of the tap water sampling and indicating the name of the person and phone
number to contact if the property owner has questions. At no time should the sampling team enter a
home or business without the approval of the property owner; the property owner or representative
must be present in order to enter a building.

Generally, water supply sources and distribution systems can be categorized into two types:

» Onsite water supplies such as private, groundwater wells or surface water intakes for single
residences, businesses, or industrial plants with limited distribution systems

s Large distribution systems from public or municipal groundwater or surface water supplies
with extensive distribution systems for multiple users

The site-specific sampling plan should describe the source of the potable water supply, the water
distribution system, and other site-specific factors that may affect the water quality (i.e., well
construction details, local hydrogeology, the presence of filters or holding tanks within the distribution
system, pipe age, and composition, etc.). It is preferable to collect the samples from a tap located prior
to a filtering device or a holding tank so that contaminants will be less likely to have been removed or
allowed to settle out. The sampling objectives and sampling requirements, including analytical
parameters, preservatives, and sample handling procedures must also be specified. Depending on the
water source and distribution system, the site-specific sampling plan should describe the requirements
for purging the system prior to collecting the tap water sample and for disposing of the purged water.
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The procedures described in this SOP provide guidelines to obtain representative tap water samples
from water supplies/ distribution systems ranging from small onsite water supplies to large multi-user
distribution systems.

2.2 Definitions

Holding Tank - An in-house water reservoir that provides a limited reserve water supply and
equalizes water pressure throughout the plumbing system. Most domestic well holding tanks have a
storage capacity of approximately 30 gallons.

Onsite Water Supply - A source of potable water located on the property to be sampled. The water
source could be a groundwater aquifer (i.e., a residential groundwater well) or a surface water body
(i.e., a water intake from a lake).

Potable Water - Water considered safe for human consumption.

Tap Water Samples - Samples of water collected from a faucet or spigot at a residence, business, or
industrial plant. Usually, samples are collected from the tap(s) nearest the water supply source or area
of interest along the distribution system.

Water Filter - A device used to remove suspended particulate matter and/or various compounds from
the water source. One type of common filter is a water softener that uses a calcium-salt filter to remove
calcium and magnesium ions from potable water to reduce the hardness.

2.3 Associated Procedures

CDM Federal SOP 1-2, Sample Custody

CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-3, Well Development and Purging

CDM Federal SOP 4-5, Field Equipment Decontamination at Non-Radioactive Sites

3.0 Responsibilities
Field Team Leader - The field team leader is responsible for ensuring that sampling efforts are
conducted in accordance with this procedure and any associated SOPs.

Sampling Personnel - Field team members are responsible for conducting tap water sampling events
in accordance with this procedure, all associated SOPs, and requirements as described in the site-
specific plans.

4,0 Required Equipment
All or part of the equipment listed may be required at any specific site, depending on the plan(s) for
that site.

Site-specific plans including letter(s) of introduction
= Field logbook and indelible black ink pens and markers
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Forms and other documentation for sample shipment

Sample containers, labels, and preservatives, as required

Insulated cooler and waterproof sealing tape

Ice bags or “blue ice”

Plastic zip-top bags

5-gallon bucket and stop watch

Temperature, conductivity, pH, dissolved oxygen, and turbidity meters (with clean beakers or
other appropriate containers), as required by the site-specific plans

»  Photoionization detector (PID) and/or other monitoring/screening instruments as required by
the site-specific health and safety plan or sampling plan

Decontamination supplies, as required by SOP 4-5

Personal protective equipment (PPE), as required by the site-specific health and safety plan
Latex or appropriate gloves

5.0 Procedures

1. Obtain the name(s) of the resident(s) or water supply owner/operator, the exact mailing
address, and telephone numbers. This information is required to obtain access to the property
to be sampled and to submit a letter of introduction to the owner/representative.

2. Determine the location of the tap to be sampled based on its proximity to the water source. It is
preferable that the tap being sampled be prior to any holding or pressure tanks, filters, water
softeners, or other treatment devices that may be present.

3. If the sample must be collected at a point in the water line beyond a pressurization or holding
tank, a sufficient volume of water should be purged to provide a complete exchange of fresh
water into the tank and at the location where the sample is collected. If the sample is collected
from a tap or spigot located just before a storage tank, spigots located inside the building or
structure should be turned on to prevent any backflow from the storage tank to the sample tap
or spigot. It is generally advisable to open as many taps as possible during the purge, to ensure
a rapid and complete exchange of water in the tanks.

4. Samples collected to determine if system related variables (e.g., transmission pipes, water
coolers/heaters, holding/ pressurization tanks, etc.) are contributing to the quality of potable
water should be collected after a specific time interval (e.g., weekend, holiday, etc.). Sample
collection should consist of an initial flush, a sample after several minutes, and another sample
after the system has been purged.

5. Devices such as hoses, filters, or aerators attached to the tap may harbor a bacterial population
and therefore should be removed prior to sampling.

6. Sample containers should not be rinsed before use when sampling for bacterial content, and
precautions should be taken to avoid splashing drops of water from the ground or sink into
either the bottle or cap.

CHH Technical Standard Operating Procedures



Case 4:05-cv-00329-GKF-PJC  Document 1731-8 Filed in USDC ND/OK on 06/27/2008 Page 4 of 6

: SOP: 1-9
Tap Water Sampling Revision: 3
Date: March 1, 2004
Page 4 of 6

7. Samples of the raw water supply and the treated water after chlorination should be collected
when sampling at a water treatment plant.

8. In the logbook, record the location and describe the general condition of the tap selected for
sampling. The rationale used in selecting the tap sampling location, including any discussions
with the property owner, should also be recorded. Provide a sketch of the water supply/
distribution system noting the location of any filters or holding tanks and the water supply
source (i.e., an onsite groundwater well or surface water intake or a water service line from a
public water main). If an onsite water supply is present, observe and record the surrounding
site features that may provide potential sources of contamination to the water supply.

9. Don the appropriate personal protective clothing as dictated by the site-specific health and
safety plan. Latex gloves should be changed between sampling locations to avoid possible
cross-contamination of the tap water samples.

10. Prior to sample collection, the supply system should be purged by turning the cold-water tap
on. The following general guidelines should be followed to determine when the system is
adequately purged (refer to the site-specific sampling plans for any other requirements):

= Onsite Water Supply. A minimum of three standing volumes of water (i.e., the static
volume of water in the well and holding tank, if present) should be purged. Obtain water
temperature, conductivity, and pH measurements after each volume of water is purged. If
the standing volume of water in the supply system is unknown, the tap should be allowed
to run for a minimum of 15 minutes and temperature, conductivity, and pH measurements,
or other parameters as specified by the project plan, should be collected at approximately 3-
to 5-minute intervals. (In general, well construction details and holding tank volumes
should be obtained prior to conducting the sampling event to estimate the standing volume
of the water supply system.) The system is considered adequately purged when the
temperature, conductivity, and pH stabilize within 10 percent for three consecutive
readings. If these parameters do not stabilize within 15 minutes, then purging should be
discontinued and tap water samples may be collected as discussed in Section 6.0.

= Large Distribution Systems. Because it is impractical to purge the entire volume of
standing water in a large distribution network, a tap should be run for a minimum of 5
minutes, which should be adequate to purge the water service line. Obtain temperature,
conductivity, and pH measurements at approximately 1-minute intervals. The system is
considered adequately purged when the temperature, conductivity, and pH readings, or
other parameters as specified by the project plan, stabilize within 10 percent for three
consecutive readings. If these parameters do not stabilize within 5 minutes, then purging
should be discontinued and tap water samples may be collected as discussed in Section 6.0.

During purging, a 5-gallon bucket and stopwatch may be used to estimate the flow rate if
required by the site-specific plans. Dispose the purged water according to the site-specific
plans. Record the temperature/conductivity / pH readings, or other parameters as specified
by the project plan, the volume of water purged, the flow rate if measured, and the method
of disposal in the field logbook.
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11. After purging the supply system, collect the samples directly from the tap (i.e., if a hose was
used for purging, the hose should be disconnected prior to sampling). Any fittings on the end
of the faucet that might introduce air into the sample (i.e., a fine mesh screen that is commonly
screwed onto the faucet) should be removed prior to sample collection also.

12. Obtain a smooth-flowing water stream at moderate pressure with no splashing. Samples for
volatile organic compound (VOC) analyses should be collected using a reduced flow rate (see
below). Hold the sample bottle in one hand and the cap in the other; do not touch the inside of
the cap; do not allow the faucet to touch the inside of the bottle; do not allow splashing water
from the ground or sink to enter the bottle or cap. VOC samples should be filled first, followed
by other organic analyses, inorganic analyses, and then other water quality parameters. Refer to™|
the site-specific plans for the required sample parameters, preservatives, and sample handling
procedures. The following general guidelines should be followed when collecting samples:

»  VOC. Reduce the flow rate to a minimum to reduce aeration of the VOC sample. Use a pre-
preserved “test” vial to determine the appropriate amount of hydrochloric acid (HCI)
needed to reduce the pH of the sample to less than 2. Dispose of this test vial after the
appropriate amount of HCl is determined. Add the required amount of HCl to the sample
vials and then fill the vials with the sample water. Quickly replace the cap and check for air
bubbles. If air bubbles are present, the vial will be discarded and a new vial will be filled as
detailed above.

s Semivolatile Organic Compounds (SVOCs), Pesticides, and Polychlorinated Biphenyls
(PCBs). Generally, aqueous samples for SVOCs and pesticides/PCBs require no
preservative. Sample containers may be filled directly from the tap.

» Total (unfiltered) Metals. Generally, tap water samples are not collected for filtered
(dissolved) metals because risk assessment data needs require total metals analyses (check
the site-specific plans to determine filtering requirements). The sample container for total
metals may be filled directly from the tap. Nitric acid (HNO3) should then be added to the
filled container to preserve the sample to a pH less than 2.

= Other Sample Parameters. Other water quality parameters, such as cyanide dissolved
oxygen, hardness, nitrate/nitrite, etc., should be collected and preserved as required by the
site-specific sampling plans.

13. Label all sample containers as required and place them in a cooler with ice. Record all
appropriate data in the field logbook and on the chain-of-custody forms.

6.0 Restrictions/Limitations
To protect the sample from contamination on the exterior of a tap, a tap should not be chosen for
sampling if any of the following conditions exist:

= A leaky tap allowing water to flow out from around the stem of the valve handle and down the
outside of the faucet.
» A tap located too close to the bottom of the sink or the ground surface.

CHW Technical Standard Operating Procedures



Case 4:05-cv-00329-GKF-PJC  Document 1731-8 Filed in USDC ND/OK on 06/27/2008 Page 6 of 6

SOP: 19

Tap Water Sampling Revision: 3
Date: March 1, 2004
Page 6 of 6

A tap that allows water to yun up on the outside of the lip.

A tap that does not deliver a steady stream of water. A temporary fluctuation in line pressure
may cause sheets of microbial growth, lodged in some pipe sections or faucet connections, to
break loose.

Careful sampling for VOC analysis, or for any other compound(s) that may be degraded by aeration, is
necessary to minimize sample disturbance and, hence, analyte loss.

7.0 References h SR :

U.S. Environmental Protection Agency, Region IV, Environmental‘lhvéstigations Standard Operating
Procedures and Quality Assurance Manual, Section 8, Sampling of Potable Water Supplies, November
2001.
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